Quantitative in situ cancer proteomics: molecular pathology comes of age with automated tissue microarray analysis.
Tissue microarrays provide a high-throughput method for assessing a large number of samples by incorporating small cores of tissue into an array that can fit onto one microscope slide. Analyses of tissue microarrays were previously limited by semiquantitative protein expression analysis using brown stain (chromagen-based) methods. These methods are imperfect for protein expression analyses because of a smaller dynamic range and decreased ability for multiplexing many markers, as compared with objective in situ quantitation of protein expression in tumor samples with fluorescence microscopy by a new technology called Automated Quantitative Analysis (AQUA™). By using AQUA analysis, tissue microarrays can serve a unique role as both a discovery tool and as a validation tool for nucleic-acid expression profiling-based target discoveries with results equivalent to enzyme-linked immunosorbent assay quantitation. The identification of novel prognostic markers can identify subsets of patients at high or low risk upon diagnosis, as well as new targets for potential future therapeutic development or metastatic disease treatment decisions. Thus, AQUA provides an unparalleled opportunity to advance personalized medicine through its ability to multiplex, quantitate and localize in situ protein expression.